Background: There is debate whether both subjective and objective measures of
Subjective SES may be a better predictor of health than individual objective measures that tap one aspect of the SES and health relationship. Subjective SES could be a composite measure that is averaged cognitively across a range of standard SES dimensions. 5 Further, subjective SES may not just reflect current circumstances, but also relate to past and future prospects of resources and opportunities. 4 The study aims to investigate socioeconomic and psychosocial associations with oral health impact and general health utility among middle-aged adults. Research questions include the following: Are there associations of subjective social status with health outcomes including oral health? Are both relative (subjective) measures needed as predictors of health outcomes along with objective ones? Is the relationship explained by associations with psychosocial characteristics? Are these associations consistent for oral health impact and general health utility? In addressing these questions, SES will be assessed using the McArthur scale of subjective SES to capture perceived social position, 7 and conventional objectives SES measures of income and education, controlling for potential confounding effects of sociodemographic characteristics and health behaviours.
| ME TH ODS
A simple random sample was taken of 2248 45-to 54-year-olds located in Adelaide, South Australia, during [2004] [2005] . The electoral roll was the sample frame. Data were collected by mailed questionnaires with up to four follow-up mailings. 8 The outcomes comprised the OHIP-14 and EQ-5D. The OHIP-14 9 uses 14 items to capture oral health impact in the preceding 12 months on a Likert-like scale.
The responses, coded from 4 = very often to 0 = never, were summed across items. OHIP-14 has demonstrated reliability, validity and precision. [9] [10] [11] [12] General health utility was measured using the 5-item EQ-5D, which assessed mobility, self-care, usual activities, pain/ discomfort and anxiety/depression on a 3-point scale (none, some or extreme). 13 An algorithm was used to convert items to a health state value where 0 = death and 1.0 = perfect health.
14 Socioeconomic status was assessed using subjective and objective measures of social status. Subjective SES was measured by asking participants to rate themselves on a ladder with from 0 to 10 rungs, with higher scores indicating being better off in terms of education, money and jobs. 15 Objective measures of SES comprised education and household income. Education was collected in 9 ordinal categories from "Year 7 or less" to tertiary "Degree." Household income (in Australian dollars) was collected in 9 ordinal income brackets from "up to $12 000 per year" to "more than $80 000 per year."
Psychosocial variables included social support, health self-efficacy, well-being, coping and affectivity. In choosing this set of psychosocial variables, we selected those that tend to be associated with health outcomes and SES, so may be considered as potential confounders or mediators. We also selected a set to represent a broad range of psychosocial factors, providing a mix of positive (support, self-efficacy, well-being, coping) and negative (affectivity), as well as external (support) and dispositional (self-efficacy, wellbeing, coping, affectivity). While well-being may be considered an outcome itself, it was included as a proxy for resilience. The Multidimensional Scale of Perceived Social Support uses a 12-item, 5-point Likert-type scale (1 = strongly disagree to 5 = strongly agree) to assess social support from family, friends and significant others. 16 Health self-efficacy was assessed using the Perceived Health Competence Scale, comprising 8 items measured on a 5-point Likert scale
(1 = strongly disagree to 5 = strongly agree). 17 The Satisfaction With
Life Scale (SWLS) uses a 5-item, 5-point Likert scale (1 = strongly disagree to 5 = strongly agree) to measure well-being. 18 Coping was measured from the Perceived Stress Scale (PSS), 19 using the separate dimension of coping rather than distress. 20 Items were coded on a 5-point scale (0 = not at all to 4 = very often) and summed. Negative affectivity (NA) was measured using 9 items measuring NA that asked how often each item occurred over the previous year (coded from 0 = never to 4 = very often). Items for NA were summed to produce the scale.
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The questionnaire also included health behaviours (smoking, tooth brushing frequency and dental visiting) and sociodemographic variables (sex, place of birth, language spoken at home) to control for confounding. Smoking was classified as "smoker" or "nonsmoker," tooth brushing into categories of "more than once daily" or "once a day or less," and dental visiting into "within the last All procedures were in accordance with the Helsinki Declaration.
Ethics clearance for the study was provided by the Human Research
Ethics Committee of the University of Adelaide. Unadjusted analyses showed that OHIP scores were negatively correlated with SES measures and with all psychosocial variables except negative affectivity which was positively correlated. Mean OHIP scores were higher for those born overseas and speaking a language other than English, and for smokers and those brushing their teeth less frequently (Table 1) . Adjusted analyses showed the focal explanatory variables of objective and subjective SES were associated with the OHIP (Table 1) . Similarly, the psychosocial variables were all statistically associated with the OHIP. When entered as a block, the objective SES variables were associated with OHIP scores, as was subjective SES, accounting for 11.4% and 13.7% of the variance, respectively. Three of the block of psychosocial variables were associated with the OHIP, accounting for 20.7% of the variance. In the full model, both objective SES (income) and subjective SES were associated with OHIP scores. Also, the same three psychosocial variables that were significant in block entry were again associated with OHIP scores when adjusted for the potential confounding variables.
| RESULTS
Unadjusted analyses indicated that EQ-5D scores were positively correlated with SES measures and all psychosocial variables except negative affectivity which was negatively correlated ( Table 2) . Mean EQ-5D scores were lower for smokers, those brushing their teeth less often and those with a dental visit of over 12 months ago.
Adjusted analyses showed that objective SES and subjective SES were associated with EQ-5D scores, as were the set of psychosocial variables ( Table 2) . As a block, both the objective SES variables and subjective SES were associated with EQ-5D scores, accounting for 15.0% and 16.2% of the variance, respectively. Two of the block of psychosocial variables were associated with EQ-5D scores, accounting for 21.9% of the variance. In the full model, both objective SES (income and education) and subjective SES were associated with EQ-5D scores. Also, the same two psychosocial variables that were significant during block entry were again associated with EQ-5D scores after adjustment for the confounding variables.
| DISCUSSION
The findings from this study showed that both objective and subjective SES measures were associated with oral health and general health, and accounted for similar amounts of variance in the outcomes. Higher SES was associated with less oral health impact and with higher levels of general health utility. In addition, a range of psychosocial variables was also associated with both oral and general health, accounting for a relatively large amount of variance in the outcomes.
There has been a debate in the literature about the relative importance of objective SES and subjective SES as predictors of health status. Some studies have found subjective SES to be associated with health after controlling for objective SES measures. For example, in Japan, inverse associations between subjective and objective SES and poor mental health have been reported for men and women. 22 In the Swedish working population, subjective SES was associated with a range of health conditions controlling for conventional SES measures. 23 A cross-national comparison of 29 countries found self-rated health and psychological well-being were associated with subjective SES after accounting for income, education, and occupational prestige. 24 Oral health has also been associated with objective and subjective measures of SES. For example, both number of teeth retained and oral health impact were associated with income and the McArthur scale of subjective SES. 25 However, some studies have found that in comparison with objective indicators, subjective SES was reported to be more consistently associated with both psychological functioning and a range of health status indicators such as self-rated health, heart rate, sleep, body fat, and stress-related cortisol habituation in healthy white women. 15 Subjective SES was also reported to be a better predictor of health status and decline in health status over time in middle-aged British adults, as when both objective and subjective measures were present in the model, only subjective SES remained a significant predictor of health. 5 A study of Scottish men found lower SES (objective or subjective) was a risk for poorer health, but concluded that objective SES in early life was more important than relative (subjective)
status and suggested that interventions should be aimed at reducing objective material disadvantage. 3 While the superiority of subjective vs objective measures of SES is debatable, the likely cognitive averaging of a broad range of status-related information may mean that subjective SES has additional value by capturing other factors in addition to traditional social status markers, so provides a more comprehensive picture of social position. 7 There are arguments for using both objective and subjective SES measures to capture a deeper understanding of socioeconomic position that accounts for the multidimensional nature of SES to benefit theory development, research into health inequalities and practical applications. 26 Subjective SES has been shown to be stable in the transition from adolescence to adulthood 27 and reported to have support in terms of construct validity. 28 Subjective SES has been reported to be free of psychological biases, 4 and temporary mood swings reportedly do not bias its relationship with self-rated health. 7 However, psychosocial risk and resilience factors may be mediators of the effects of subjective SES on health. 28 Psychosocial factors along with materialist explanations are the primary hypotheses to explain the association between SES, typically measured by income, and health outcomes. Materialist explanations focus on lack of material resources leading to poorer health, while psychosocial explanations Model R-sq: 29.5% *(P < 0.05); **(P < 0.01).
T A B L E 2 Unadjusted and adjusted (block entry and full model) associations of socioeconomic, demographic, psychosocial and health behaviour explanatory variables by the outcome of mean EQ-5D scores emphasize lower income being associated with negative comparisons with higher social status and associated stress and ill health. 29 However, the material and psychosocial approaches are not contradictory and can be considered as complementary in providing a more comprehensive picture of health inequalities with the potential to explain unaccounted variance in each other. While materialist views can include psychosocial aspects such as job control, a psychosocial approach tends to focus on proximal processes covering behavioural and psychological responses.
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A meta-analysis of 9 studies found that lower SSS was associated with significantly increased risk of cardiovascular disease and diabetes, but these effects were attenuated when adjusted for SES. 31 The authors concluded that while that SSS was independently associated with cardiovascular risk independent of income, education ate-level, health-specific measure can be used to examine a range of health behaviours and outcomes across diverse situations. 17 In general, self-efficacy is considered a perception of control over behaviour and ability to achieve goals, and this has been associated with a range of health behaviours and outcomes. Self-efficacy has been associated with dental behaviours such as flossing, 33 tooth brushing 34, 35 and dental attendance. 36 In addition, self-efficacy has been associated with completion of periodontal treatment, 37 toothbrush ownership 38 and oral health literacy, 39 as well as oral health such as gingival bleeding, 40 progression of periodontal disease 41 and selfrated oral health. 42 In clinical dental practice, assessment and enhancement of oral-care specific self-efficacy is recommended to promote behaviour modification. 43 Negative affectivity was another psychosocial variable consistently associated with both oral health and general health in this study. Negative affectivity is a predisposition towards negative thoughts such as worry and self-criticism 44 and is associated with stress, poor coping, health complaints and frequency of unpleasant events. 45 Self-perceived lower SES has been associated with negative affect and also with independent associations with physical and psychological outcomes, which had been interpreted as meaning that these associations are not the spurious result of reporting bias and were not completely mediated by negative affect. 15 Interest in negative affect in oral health has often been around potential explanations of perceived quality-of-life measures. 46 However, treatment effects on quality of life have been demonstrated regardless of the level of negative affect, 47 and while affectivity accounted for additional variance in quality-of-life scores, the effect of explanatory variables such as oral health status, socioeconomic status and dental visit patterns was not diminished by affectivity.
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Some limitations of the study include the cross-sectional design which precludes interpretations of causal relationships, with further research required to establish temporal aspects of associations.
While the response rate was lower than anticipated, we were able to compare the profile of respondents with population and other population-based sample data. This showed that some key demographic indicators (ie, percentage female, Australian-born and Indigenous) from the Census restricted to 45-to 54-year-old Adelaide residents closely resembled the study sample. 48 However, it should be acknowledged that the sample may differ from the population in other characteristics. In addition, other sample data showed a number of mainly small differences, with the main difference observed being the slightly higher percentage who spoke English and were concession card holders. 49 
| CONCLUSION S
Subjective SES was associated with health outcomes including oral health, as adjusted analyses showed that both oral health impact and general health utility were associated with subjective and objective SES measures. However, these associations were not explained by psychosocial variables, with persistent associations for SES (both subjective and objective) and psychosocial variables. For both oral health and general health, objective SES (income) was statistically significant in the presence of subjective SES (McArthur scale), showing that subjective measures were not more likely to be associated with objective ones. These associations were consistent for both oral and general health. In addition to the subjective and objective SES measures, psychosocial variables accounted for a relatively large percentage of variance in both oral health and general health. Psychosocial variables had important independent associations with both oral and general health.
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